Evidence for uptake1-mediated efflux of catecholamines from pulmonary endothelial cells of perfused lungs of rats.
Previous pharmacological studies have demonstrated that pulmonary endothelial cells and noradrenergic neurones possess the same transporter for inward transport of catecholamines, uptake1. In noradrenergic neurones, it has been shown that uptake1 is also involved in the carrier-mediated outward transport, or efflux, of noradrenaline and dopamine. The aim of the present study was to examine the efflux of noradrenaline and dopamine from perfused lungs of rats to determine whether uptake1, in addition to diffusion, mediates efflux of catecholamines from pulmonary vascular endothelial cells. The effects of reducing the cellular sodium gradient and of substrates and inhibitors of uptake1 on the efflux of 3H-noradrenaline and 3H-dopamine from rat lungs were measured. Isolated perfused lungs of rats (monoamine oxidase and catechol-O-methyltransferase inhibited) were loaded with 3H-(-)-noradrenaline or 3H-dopamine for 10 min followed by perfusion with either (1) a low sodium, amine-free Krebs solution, in which NaCl was replaced by either Tris.HCl or LiCl, for 15 or 10 min, respectively or (2) amine-free Krebs solution for 30 min in the absence or presence of a substrate or inhibitor of uptake1 for the last 15 min. The rate constants for spontaneous efflux of noradrenaline and dopamine from the lungs were 0.0163 min-1 and 0.0466 min-1, respectively. When NaCl was replaced by Tris.HCl during efflux, the rate constants for efflux of noradrenaline and dopamine were increased 2.5-fold and 3-fold, respectively, whereas, when NaCl was replaced by LiCl, the rate constants were increased 8-fold and 4-fold, respectively. The uptake1 substrates, dopamine (1 and 3 mumol/l) and adrenaline (40 mumol/l), both caused a rapid and marked increase in the efflux of noradrenaline, while noradrenaline (4 mumol/l) had a similar effect on the efflux of dopamine. The uptake1 inhibitors, imipramine (3 and 10 mumol/l) and nisoxetine (50 nmol/l), caused small and gradual increases in the efflux of noradrenaline and dopamine from rat lungs. These results demonstrate that efflux of noradrenaline and dopamine from rat lungs is affected by alterations in the normal sodium gradient across the cell and by drugs that interact with the uptake1 transporter. Thus, it can be concluded that the spontaneous efflux of catecholamines from pulmonary vascular endothelial cells is mediated predominantly by uptake1. In addition, efflux of catecholamines from the lungs has a diffusional component, which, combined with inhibition of reuptake, accounts for the small increase in amine efflux by inhibitors of uptake1.